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Abstract
Bickford, Celeste, B.A., May 2014

Anthropology

Mountain Roots: Artistic Inquiry into the Science and Spirit of Mountains
Faculty Mentor: Sarah J. Halvorson
Second Faculty Reader: Elizabeth Dove
The future of mountain landscapes will be shaped by the landscape-related decisions we
make today. These decisions are influenced by two major factors: what we know and
how we feel. The interplay between emotional and analytical information is what
motivates the decisions we make related to mountain environments and landscapes.
Taking this into consideration, a partnership between art and science and a conversation
between emotion and analysis can be instrumental in forming a holistic view of how
humans relate to particular landforms such as mountains. This interplay between
emotional and analytical information manifests in the decisions people make in relation
to their engagement with geographical science, land use, and learning. This relationship
supports the use of art in science and science in art, and supports an argument for
fostering conversation between natural sciences and the humanities. This senior thesis
explores these themes within the context of mountain landscapes in western Montana and
is supported by four intaglio etched prints. These prints of four distinct albeit
interconnected mountain places show, by example, that a partnership between visual art
and physical science is both possible and affective.
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I. Introduction
What we call the landscape is generally considered to be something “out there.”
But, while some aspects of the landscape are clearly external to both our bodies
and our minds, what each of us actually experiences is selected, shaped, and
colored by what we know. –Barrie Greenbie (1981, p.ix)
	
  

Through a focus on mountain areas, I hope to show how a partnership between visual art
and geographical science can foster an emotional connection to place in an educational setting. I
argue that this emotional connection to mountains is directly tied to both student and faculty
decisions to study mountains and the personal values that inform or shape the research that is
ultimately carried out. These choices, in turn, affect what receives research attention; the lines of
inquiry in mountain research ultimately effect to some extent the past, present and future landuse decisions and human-environment interactions in mountain areas. In his book Spaces:
Dimensions of the Human Landscape, Barrie Greenbie (1981) offers an apt description of how
humans project themselves onto landscape. In this paper, I build upon Greenbie’s analysis and
explore how the Rocky Mountain landscapes that we experience are influenced by more than just
what we academically know about them. I argue that the way in which we scientifically and
aesthetically experience Rocky Mountain landscape is also greatly affected by our emotional and
personal encounters. .
In this thesis I explore my own motivations for doing this project in order to set the stage
for showing how emotions can and do manifest in mountain-related research. I present the
results from a short survey of University of Montana faculty who are engaged in mountain
science about their personal connections to the mountainous research contexts of their work .
My hope is that their testimonials will ground this project and further show how mountain
science connects us in a very personal way to our landscapes.
To continue this analysis, I draw on psychological research that explores the mechanisms
through which emotions manifest in theory choice in science. I define theory choice as the point
in a project when scientists choose what will be the object of their research. I also explore how
our values related to landscape are formed alongside our sense of self. I use this research to
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support my argument for a partnership between art and geography in educating the next
generation of landscape stewards.
In conjunction with this written discussion, I have created four intaglio etched prints. I
have used the medium of intaglio etching to further connect art and science. These prints are
meant to show, by example, how emotional and artistic expression partners with scientific and
analytical knowledge to form a more holistic view of how humans connect to landscape. In the
final sections of this paper I introduce intaglio etching, and explain the significance of each of
the four prints. I also explain how the Mountain Roots event, which showcased the four prints
on the University of Montana Missoula campus, is an example of what a partnership between art
and geographical science looks like in practice. To conclude the paper I offer my hopes and
questions regarding the future of this project.

II. Mountain Roots: A Love Story
In this section I demonstrate how my emotional geography has affected my research, and
discuss my motivations for undertaking this project. I include a discussion of my motivations in
order to show a first-hand example of how emotional geography manifests in research. Then, I
explain the project title, “Mountain Roots,” as both a metaphor and a geologic term. I discuss
the separation of science and emotion and call for an interdisciplinary conversation. I argue that
this type of interdisciplinary conversation accurately reflects the interplay between emotion and
analysis that manifests in how we do research and ultimately how we relate to our landscapes.

My Mountainous Roots
The separation of emotion and reason is an issue that has troubled me throughout my
academic life. I grew up in the Adirondack Mountains of northern New York within the
boundaries of the Adirondack State Park. At six million acres, the Adirondack Park is the largest
park in the contiguous United States with the largest population of full-time residents. As part of
my upbringing within the park boundaries, I was introduced to the clashing ideologies about
human-environment interaction from a young age. I grew up asking questions about why people
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act the way they do with regards to their landscape. I was born in a cabin half a mile from the
nearest road and was raised off the grid on a fifty-acre maple syrup farm.
Once I went to school I was surprised to find that not all families interacted with the land
in the way that mine did. Over three million acres of the Adirondack Park are privately owned.
This private land is still subject to heavy regulation and protection, and I found that there are
many people who see the protections as burdensome. It was world-shattering for me to realize
that a lot of people did not approach landscape-related decisions from a place of love; for some
the landscape was a resource, for some a burden, and for some it seemed that the landscape was
not a topic of consideration at all. I found this to be especially true once I began to explore and
understand the human-environment interactions outside of the park. As I formed my worldview,
amid the push and pull of land-use decision-making in the Adirondack Park, my questions about
human values and environmental ethics began to take shape.
I knew from my experience growing up in the Adirondacks that the future of the
landscapes that I love are very uncertain. The fate of those lands lies in both the hands and
hearts of my neighbors. Humans, however, are complicated and we make land-use decisions in
puzzling ways. I could see that if the stewardship of mountain landscapes were my ultimate goal;
understanding the physical processes of mountains would not suffice. From what I could see,
there were two major factors that seemed to influence how people treated the land: what we
know and how we feel. I could see that both of these aspects were necessary in forming an
accurate or more informed view of how we relate to landscape. I felt then, and still feel, that a
holistic analysis of how we relate to landscape is the first step in fostering the stewardship that
will ultimately decide the fate of our vulnerable landscapes.
After chasing the mountains and the big sky to University of Montana, I began my
undergraduate work in the Department of Geosciences and felt excited to learn about the
processes that shape the mountains I love. Unfortunately, I found myself frustrated by the
separation of emotion and reason, art and science, intuition and analysis. I wanted to be a
scientist, but I felt that to do so, I had to strip myself of my emotional and artistic ways of
knowing.
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As Liz Bondi (2005) writes in, The Place of Emotions in Research: From Partitioning
Emotion and Reason to the Emotional Dynamics of Research Relationships, “scientific
epistemologies insist on the demarcation of scientific from non-scientific knowledge, logic from
intuition, and rationality from emotional life. Thus, within such epistemologies, the place of
researchers’ emotions in research is a firmly demarcated one, unambiguously separated from
logic, rationality and objectivity” (p.235). Put more simply, as scientists and students of science
we are taught to separate our emotional and analytical selves. We are taught that research takes
place in an environment devoid of emotion, and thus that emotion and reason are intrinsically
separated. For this reason, I felt that I did not belong in the world of science. This did not,
however, end my love of analysis and accuracy. I wanted to search for both the objective truths
of natural science, as well as a deeper understanding of the emotional tides that guide human
action.
I decided to study Anthropology because this discipline gave me the tools to ask
questions and think critically about human emotion, and why humans act the way they do. I
augmented my B.A. studies in Anthropology with a Minor in Linguistics in order to explore how
people express themselves. A first step in understanding how people feel and what they know is
to learn to effectively communicate. Finally, I pursued a Minor in Mountain Studies as a way to
continue to feed my passion for all things mountainous.
When I was faced with choosing an avenue for my senior thesis research, I went to my
academic advisor, Leora Bar-El for guidance. I wanted my research to be relevant, useful, and
challenging but she advised me, instead, to use my senior thesis as an opportunity to answer
some of the questions I was asking in my own life. In that way, my research would be deeply
relevant to my self-actualization and grounded in my life purpose.
I see this “Mountain Roots” project as a way to answer some of the questions that began
to take shape in the Adirondacks, which I then carried with me to the Rocky Mountains, the Sky
Islands of the American southwest, and the Indian Himalayas. I have always been curious about
how and why people treat their environments in the way they do, and have come to realize that
landscape ethics evolve out of this interplay between emotional and analytical information. It is
from these raw materials that values, and ultimately decisions, are made. I want to use this
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project to connect art and science; intuition and analysis; thought and feeling; with the goal of
forming a more holistic view of how humans form relationships with mountain landscapes.

The Rocky Mountain Roots
The tile of this project, Mountain Roots, is, in part, homage to the mountains that became
the setting for my education. The Rocky Mountains are characterized by thick accumulations of
sedimentary rocks that are surrounded by lowlands. These rocks are folded and piled high on top
of each other. The Rocky Mountains of northwestern Montana are made up, primarily, of great
slabs of rock, which moved from west to east along a series of faults. In Roadside Geology of
Montana, David Alt and Donald W. Hyndman (1986) liken these great slabs to “shingles”
stacked on each other, as on a roof (p.43). This mass of material extends below the earth’s
surface and displaces the denser, molten interior of the earth (Price et al., 2013). Essentially,
mountains float on Earth’s molten core like icebergs in water; this phenomenon is called isostasy.
Figure 1 shows how his process could be likened to blocks of wood floating in water. The
blocks of wood are less dense than water. As a result the wood displaces water and the blocks of
wood float, partially submerged, near the water’s surface (Holmes, 1965). You can see in Figure
1 that, the part of the mountain that extends below the Earth’s surface is known as the Mountain
Root.

Figure 1. Isostasy
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As humans, and especially as scientists, we make decisions based primarily on fact
and reasoning. The natural processes scientists observe, and their relationships to each other,
inform our decisions regarding science and land use. This type of knowledge is based on
scientifically replicable experiments that allow us to predict how systems will behave in the
future. This type of information is usually in the forefront of our minds when making decisions
regarding science or land use. There are other types of inputs, however, that effect our decisions,
albeit less obviously. Our emotional connections to place and our personal relationships to the
natural world manifest in our decisions regarding landscape. This type of emotional information
is not based on the scientific methodologies, and therefore is not often discussed in decisionmaking processes. Our emotions, however, have an important influence in shaping our placerelated decisions.
In figure 2, I have juxtaposed the above and belowground parts of a mountain as a
metaphor to illustrate how our emotions manifest in our relationships to place in unseen ways. I
compare the above ground part of a mountain to the reason based information that is most often
discussed when decisions that affect landscapes are made. The above ground part of the
mountain is typically the only part of the mountain that is considered when discussing the
mountain; reason based information is similar, as it is typically the only type of information
discussed when planning the use of our mountainous landscapes.
I compare the below ground ‘root’ of the mountain to the emotional information that
supports the decisions we make in ways that often go unrecognized. Mountain roots exist below
ground, and therefore get less attention than their aboveground counterparts. Just because this
part of the mountain goes unseen, however, does not mean that the mountain could do with its
roots. Similarly, emotional connections to landscape guide research and decision making in
ways that, though often unseen, are integral to informed and effective land use planning.
Edwin Bernbaum (2006) discusses the importance of personal connection to landscape in
the context of the US National Park system in his article, Sacred Mountains: Themes and
Teachings. He writes that it is integral to incorporate personal emotional connection to place in
interpretive materials for parks because, “efforts to conserve biological and cultural diversity
need such an understanding and appreciation to gain the local and public support required to be
sustainable over the long term” (p.307). In this way Bernbaum (2006) demonstrates how
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emotional and personal connection to landscape manifests in concrete ways that affect the
futures of protected landscapes in the United States.
Figure 2. Metaphorical Mountain

“Mountain Roots” is the title I chose for this project because I see it as an apt metaphor
for how we relate to our landscapes. Many people do not know that mountain roots exist, seeing
only the above ground part of the mountain. Mountains could not exist without their roots.
Similarly, our scientific research, and geographical analysis of mountains are supported by the
emotional and personal motivations that drive them. In this way, mountain roots serve as a
metaphor for the emotions that guide our actions in ways that are not always acknowledged.
The next generation of American citizens will decide the futures of these mountain areas.
This means that scientific understanding is integral. But I also want to show that understanding
and embracing the emotional and intuitive sides of science are essential in fully understanding
how humans relate to landscape. In the introduction to the book, Cultural Landscapes and Land
Use John Lawton (2004) succinctly expresses this need. In this book, cultural landscapes are
defined as the interplay between physical and human geography that results in differing ways of
using or protecting land. As this author puts it:
Many cultural landscapes are threatened by changes in land-use practices, so that
the economic and social activities that have maintained them for hundreds, if not
thousands of years, are no longer viable… And yet, for many European and North
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American citizens, these are the landscapes they wish to visit for recreation,
spiritual enrichment, and even a sense of regional or national identity. For others
they are barriers to progress, anachronistic, old fashioned and pointless. They
release powerful emotions! We need to understand these issues if we are to deal
rationally and democratically with them… Society must base decisions about
what it wants to conserve (and, by definition, what it wants to let go of) using an
uncomfortable mix of criteria, based upon socio-economic, aesthetic, emotional,
legal, and even ethical considerations. (p.xii)

I am not making an argument against the importance of scientific understanding. I show
that different disciplines and different ways of knowing can work together. In his article titled
Who Knows What published in 2012 in Aeon Magazine, Massimo Pigliucci discusses the age-old
divide in humanity’s definition of knowledge. On one side of the divide lie the humanities, with
natural and physical sciences on the other side. Pigliucci’s article centers on debunking biologist
E.O. Wilson’s pivotal attempt to unify these two, historically opposed, ways of knowing.
Wilson’s 1998 book, Consilience: The Unity of Knowledge made an attempt to show how all of
human experience and history, down to human culture and the formation of societies, could be
explained using only theories of natural and physical science.
Pigliucci points out that Wilson’s theory of consilience relies on the existence human
knowledge as a unifiable category, which could, in turn, be used to explain the entire human
experience and the world we inhabit. In Pigliucci’s view, human knowledge cannot be unified.
He writes, “The differences between philosophy, biology, physics, the social sciences and so
on… reflect a natural way in which human beings understand the world and their role in it.”
This is not to say, however, that disciplinary boundaries should remain a dichotomizing force in
our understanding of the world. Instead, Pigliucci writes, “Perhaps some of the disciplinary
boundaries that have evolved over the centuries reflect our epistemic limitations… The best
understanding… that humanity can hope for will involve a continuous dialogue between all our
various disciplines.” When Pigliucci refers to ‘epistemic limitations,’ he means that humanity
has a limited ability to define objective truth and knowledge. Because of the limits on what we
can know and define, humanity needs to organize information into different categories. These
categories allow us to process different types of information with different rules. It makes sense
that scientific truth is not regarded in the same way as emotional truth. Pigliucci argues that in
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order to accurately view how humans relate to their world, there needs to be a dialogue between
these different types of truths.
In order to facilitate dialogue between the emotional and analytical sides of research I
created a survey that asked questions of the faculty at the University of Montana about their
relationships with their research. In the next section I offer some testimonials from the surveys
of University of Montana mountain scientists.

III. Emotions in Rocky Mountain Research
It is unlikely that I am the only student who has been repelled from science by the idea
that emotion should not, and cannot be involved in objective inquiry. David Orr (1994)
discusses the apparent lack of discussion about the emotional motivations that drive science in
his book Earth in Mind. As he states,
Why is it so hard to talk about love, the most powerful of human emotions, in
relation to science, the most powerful and far-reaching of human activities? And
why is this so for textbooks written to introduce the young to the disciplined study
of life and life processes? That place of introduction would appear to be a good
point at which to say a few words about love, awe, and mystery and perhaps a
caution or two about the responsibilities that go with knowledge. This might even
be a good place to discuss emotions in relation to intellect and how best to join the
two, because they are joined in one way or another. It is as if there were a
conspiracy of silence about what drives the effort to acquire knowledge. Perhaps
it is only embarrassment about what does or does not move us personally. (p.44)

The inclusion of emotion in science, which David Orr calls for in this excerpt is largely
the purpose of this research paper and of the “Mountain Roots” project as a whole. I do not
agree, however that the lack of discussion of emotion in science is a result of embarrassment per
se; I posit that this gap is a result of education that dichotomizes reason and emotion. I agree
with Massimo Pigliucci’s suggestion that the best way to address that divide is through
facilitating a conversation between disciplines. I created a survey with the goal of facilitating a
conversation between the sciences and humanities, specific to research in mountain areas. The
questions in the survey were designed to address specifically how researchers’ emotions
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influence their research choices and methodologies, specifically related to mountain research and
mountain related teaching. The faculty surveyed were not all in the department of geography.
However, all of the faculty surveyed had, at some point, conducted research in or around
mountain areas or had taught about mountains or mountain areas. All of their responses were,
therefore, relevant to my research goals. I sent out a total of 24 surveys, and received 7
completed surveys in return. All of the faculty members who returned completed surveys filled
out an informed consent form, which acknowledged their consent of the use of their responses in
this paper. All of these methods and materials have been reviewed and approved by the
University of Montana Institutional Review Board, which reviews research relying on human
subjects (IRB, 2014). Many of the testimonials that follow show that research can connect
individuals on a personal level to landscapes in some way. My hope is that this is the first step in
the much-needed conversation between emotional and scientific ways of knowing.
The first testimonial comes from Dr. Kari Gunderson. She is an Adjunct Research
Assistant Professor in the College of Forestry and Conservation. She has explored and studied in
the Mission Mountains Wilderness and Bitterroot Wilderness for 35 years. She explained that to
her mountains are, “a wild, alpine habitat where I can go for peace and quiet.” She wrote that
her motivation for teaching about mountains is, “to instill awareness, understanding, appreciation,
and preservation of mountains.” She sees the most rewarding part about teaching about
mountains as “working in an awe-inspiring setting and hoping students will be as inspired.” She
wrote that the research objectives of her employer are of upmost influence in her decisions about
research setting. However, when asked about what she feels is the most important thing for
students to learn from participation in mountain studies and research, she gave the following
response:
To instill awe and a sense of wonder and to encourage civic engagement and
place attachment in a mountainous place. I hope to instill a sense of humility and
understanding that the forces of nature will always prevail. I want students to
understand governing policy and laws that apply to the mountainous terrain they
are working in. I want them to understand that humans are a part of, not apart
from the mountains. I hope to encourage advocacy for preservation of
mountainous terrain.
The second testimonial comes from Dr. Jack Stanford. Dr. Stanford is a Professor of
Biology and has conducted research at the University of Montana’s Flathead Lake Biological
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Station (FLBS) for over 40 years He also serves as the Director of FLBS. He has conducted
research in the Rocky Mountains, Cascades, British Columbia Interior and Coastal Ranges, and
the Kamchatka Ranges of Russia. In his survey, he mentions that his upbringing in the Colorado
Rockies influenced his decision to do research in mountainous places. He writes that, “scientific
discoveries and training students at all levels,” are the most rewarding parts of conducting
research in mountains. The most rewarding part for him about teaching about mountains is,
“achieving robust understanding of biophysical gradients expressed in mountain landscapes.”
Dr. Joel Harper, is an Associate Professor of Geosciences and offers the third testimonial.
To Dr. Harper, mountains mean, “intrigue and yearning to explore.” He has conducted 25 years
of research in the mountains of Colorado, Wyoming, Montana, Alaska, British Columbia, Nepal,
and Greenland. He cites his “passion for snow” as the influence for his research in mountainous
places. He studies and teaches about the scientific processes in mountains, but the most
rewarding part about teaching about mountains, for Dr. Harper, is “seeing others become as
excited about mountains as I am.”
In the next testimonial, Dr. Vicki Watson, Professor of Environmental Studies, writes that
the most rewarding part about conducting research in mountains is that, “they are beautiful and
challenging.” Dr. Watson has conducted research in the mountain ranges of Montana for the past
30 years. She has taught University of Montana students about all the Montana mountain ranges,
as well as mountains of the Pacific Northwest, the deserts of the Southwest, the Appalachians,
and beyond. Dr. Watson writes that, “students are interested in and care about mountains- this
helps to motivate them to tackle tough subjects and problems… students seem to know more
about mountains than many other kinds of landscapes- once again, because they care about them
and seek out the knowledge.”
Dr. Jeffrey Gritzner is a Professor of Geography. His research includes work regarding
natural hazards, hydrology, ethnobotany, watershed management, and the potential contributions
of mountains to large-scale environmental rehabilitation. The most rewarding part of mountain
research, for Dr. Gritzner, is “challenge, discovery, and the beauty of the landscape.” With
regards to the rewards of teaching, Dr. Gritzner writes that, “students respond to the enthusiasm
conveyed by topics of special interest to the instructor. Mountains are topics of interest. Hence,
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the discussion is satisfying for both the students and the instructor.” When asked about the role
of mountain-related education, Dr. Gritzner also offered the following response.
Hopefully students in the undergraduate minor are becoming acquainted with the
neglected importance of mountain environments. Mountains are central to water
supply, serve as reservoirs of biological diversity, are important sources of timber
and mineral resources, support recreation, and provide aesthetic enrichment. A
neglect of mountain environments and their management results in the
degradation of important natural resources, an increase in natural hazardsprominently including flooding, and loss of the less tangible assets that make
mountain environments remarkable.
The final testimonial comes from Dr. David Shively, Professor of Geography. Dr.
Shively has studied in mountainous regions for the past 30 years. His studies in water resources
management, fisheries management, and land use planning have taken him to the Oregon Coast
Range, the Cascade Mountains, the Northern Rocky Mountains, the Cantabrian Cordillera in
Spain, the Pyrenees, and the Southern Alps of New Zealand. What do mountains mean to Dr.
Shivley? He writes, “[mountains are] important to me, to know they exist. When I lived in the
Midwest I was lonely for them. I can lean my eyes on them. They signify youth, strength,
urgency, and beauty.” The most rewarding part about conducting research in mountains, for him,
is “the feeling of being more deeply immersed in a rugged landscape.”
These testimonials show how emotion and inspiration have factored into the research and
teaching of several university faculty. These faculty members wrote about awe, inspiration,
wonder, intrigue, beauty, care, and aesthetic enrichment as they relate to researching and
teaching about mountain areas. David Orr (1994) writes that, “Science, at its best, is driven by
passion and emotion. We have emotions for the same reason we have arms and legs: They have
proved to be useful over evolutionary time. The point in either case is not to cut off various
appendages and qualities, but rather to learn to coordinate and discipline them to good use”
(p.44-45). These University of Montana faculty have used their emotional qualities and
disciplined them to good use in their mountain-related research and teaching practices.
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IV. Emotion and Theory Choice
In The Place of Emotions in Research: From Partitioning Emotion and Reason to the
Emotional Dynamics of Research Relationships, Liz Bondi (2005) writes that, “even if
researchers work within a framework… in which the application of the scientific method is
conceptualized as emotion-free, emotional aspects of existence are valued as rich sources of the
creativity and inspiration that give rise to ideas that subsequently become subject to the rigors of
the scientific method...The capacity to reflect on emotional experiences inclusively and nonprescriptively serves to enrich research practices in a variety of ways ” (p.243-244). I have
shown how some emotional experiences have manifested in the research work of several
university faculty. In this section I continue this discussion to show ways in which emotional
experience serve to enrich research practices. The analysis in this section is especially relevant
to research in sciences that are directly connected to physical landscapes. Drawing on research
in emotional psychology, I hope to further stress the connection between landscape values,
emotional/aesthetic experience, and theory choice in science.
One place to begin is with the work of Jack Barbalet and his 2004 article, “Emotions
Beyond Regulation: Backgrounded Emotions in Science and Trust”. In this article Barbalet
(2004) analyzes backgrounded emotions and describes the mechanism through which they affect
theory choice in science. Barbalet (2004) begins by explaining that individuals relate to
emotional experiences in two ways; explicit and implicit. When individuals relate to their
emotional experience explicitly, they consciously regard what they feel as a specific emotion and
can attempt to manipulate their emotions. When an individual relates to their emotional
experience implicitly, the individual is not required to consciously regard the relevant emotions
as emotions. Implicit emotions are, therefore, not regulated or manipulated by the individual
who experiences them (Barbalet, 2004, p. 37).
Barbalet refers to these nonregulated emotions as “backgrounded emotions.”
Backgrounded emotions, Barbalet (2004) writes, “are less amenable to strategic or explicit
regulation, not only because they have low expressivity, but also because they are unlikely to be
consciously experienced as emotions by the emoter. And yet these explicitly nonregulated
emotions are essential to the capacities and capabilities of the human agents who experience
them, and permit explanation of crucial social processes, including scientific discovery” (p.42).
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Barbalet (2004) is saying that backgrounded emotions are less likely to be manipulated by the
individual who experiences them, and that individual is less likely to experience them as specific
emotions such as love or aversion. He mentions, however, that this does not mean that these
emotions do not affect the individual. Instead, backgrounded emotions are instrumental in many
processes, namely scientific discovery.
The backgrounded emotion that manifests in scientific discovery is aesthetic joy, which
has two elements; intellectual and emotional (Barbalet, 2004, p.39-40). Barbalet (2004) writes
that, “at the heart of aesthetic experience, and the source of joy that accompanies it, is perception
of characteristic organization or form in an apparent disconnection or even chaos of parts.
Aesthetic experience, then, arises through perception of a particular type of organization of
elements that realizes certain values .” The intellectual part of aesthetic experience, according to
Barbalet (2004), lies in the perception of organization or form in the chaos of parts. For example,
the intellectual part of the aesthetic experience of a painting lies in the comprehension of a
picture among millions of dots of color. The emotional part of the aesthetic experience occurs
when the values that have arisen in the organization of parts align with the values of the observer.
Barbalet characterizes these values as wholeness, uniqueness, and aliveness. In other words, if
an individual perceives the order in a chaotic collection of information, and that order appears to
be whole, unique, and alive to them, the individual experiences aesthetic joy. Barbalet (2004)
argues that this experience of aesthetic joy is a backgrounded emotional experience and is,
therefore, not always explicitly experienced by the individual as a specific emotion. Instead, the
experience of aesthetic joy affects decision making in an implicit way.
In this regard, it is helpful to consider an example. A scientist is confronted with two
possible research avenues, which are equally supported, by fact and evidence. In order to decide
which path, the individual draws on the backgrounded emotion of aesthetic joy. The perception
of order in a collection of data constitutes the intellectual element of the aesthetic experience.
The way in which that order either does or does not align with the individual’s values will
ultimately decide the individual’s emotional response. This emotional response contributes to
the decision regarding which direction to guide research when the choices lack determining
evidence. Barbalet (2004,) writes that, “the joy..is not the motivational joy exterior to science
that comes with the satisfaction of any job well done. It is an emotional basis of activity interior
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to science. Neither does this joy register the conclusion of a piece of scientific work, but is the
affective mechanism that allows it to continue toward its conclusion” (p.40). Barbalet shows
how experiences of aesthetic joy affect theory choice in science, and how those processes are
inherently emotional. Theory choice is influenced, in part, by how the individual’s values align
with a research decision. In research related to mountain geography, values related to landscape
are especially relevant and influential.

V. Sense of Place and the Formation of Landscape Values
Odwain Jones (2005) writes in An Ecology of Emotion, Memory, Self and Landscape that
“life is inherently spatial, and inherently emotional” (p.205). In this article, Jones seeks to find
connections between emotion, memory, self, and landscape. These connections are important in
an analysis of the connectivity of geographical science, aesthetic experience, and emotion. Jack
Barbalet’s analysis of aesthetic joy in theory choice in science exposed how the emotional
experience of aesthetic joy affects analytical decision-making. Odwain Jones’ discussion aligns
with Barbalet’s analysis. He writes that, “Not only do the vast stores of emotional-spatial
experience embedded in us influence our (spatialized) practices of the now, they will also shape,
as geographers, in combination with many other influences, our substantive, theoretical and
methodological predilections” (2005, p.207). In essence, Jones is saying that the emotionally
charged and geographically influenced values that geographers, and students of geography, hold
affect their research preferences and practices.
Our values are formed out of our understanding of how the world we live in works. This
understanding is a result of the memories we have of our experiences, and memories of things
we have learned. Jones argues that these memories are intrinsically spatial, because every
memory has a setting. Jones uses the term “emotional geography” to express that our emotions
are tied to the spaces, or setting, in which we experience them. These emotions and settings, in
turn, are inseparable from the memories we hold of our life experiences. Jones (2005) goes on to
discuss the relevance of this viewpoint to geography as a whole:
Emotions are systematic and interact constantly with our conscious and
unconscious selves, memories and environment; they enframe the rational and not
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vice versa. So who we are and what we do at any moment is a production of the
stunningly complex interplay between these processes. These emotional
spatialities… are the very stuff of life we should be concerned with when trying to
understand how people make sense of/ practice the world. The emotional
associations of memories are a key dimension to be considered within these
processes and therefore within emotional geography and geography more
broadly… If we are all vast repositories of past emotional-spatial experiences then
the spatiality of humanness becomes even deeper in extend and significance.
(p.206)
Jones mentions that emotions interact with our memories and our environment; our emotions
manifest in how we make decisions and how we see ourselves. These life-shaping emotions are
intrinsically tied to the setting in which our memories take place. Education, at its core, serves
the purpose of the formation of memories. These memories of learning experiences are what
constitute knowledge of the material learned. The material that is the object of the lesson is
intrinsically tied to the setting of the learning experience. Odwain Jones (2005) stresses the
importance of setting in the creation of emotional geographies and in our formations of our
relationships to place, and our relationships to our memories.
Liz Bondi (2005) writes in The Place of Emotions in Research: From Partitioning
Emotion and Reason to the Emotional Dynamics of Research Relationships, “It is much easier
for students (and other researches) to work steadily and productively if their projects elicit
feelings of excitement, pleasure and personal meaning…” (p.232). These feelings of excitement,
pleasure, and personal meaning are integral to research and, I argue, to meaningful and
memorable learning about mountain geography.

VI. Partnership of Art and Mountain Geography Education
It is fitting, then, that we consider the setting of the learning experiences which orient us
to our physical geographies. The ways in which we learn about our landscapes will effect what
we know about them, but also how we feel about them. In this way, education serves to facilitate
both an intellectual and emotional connection to landscape.
Jack Barbalet has shown the mechanism through which our values and emotions manifest
in theory choice in science. Odwain Jones’s analysis of the formation of sense of place begins to
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reveal how those values are formed with regard to landscape. In research that is related to
physical landscapes, sense of place and landscape values are particularly relevant. If the purpose
of education is the formation of lasting memories, it follows that in geography education the
setting of the learning experience should be considered.
It is not always possible to ground geographical learning experiences in the actual
landscape owing to resource and time constraints. Mountain geography education, for example,
cannot always take place in the mountains. As a result, it is important to ground geography
education in a setting which elicits an emotional response and grounds the learning experience in
an individual’s personal emotional geography. I argue that art is one way to provide that setting.
As Barbalet discussed, an experience of aesthetic joy is closely tied to how individuals
incorporate their values into a choice about where to lead their research.

VII. Seeing and Feeling Mountain Science through Art
I would like to begin this section with a brief vignette: A student at the University of
Montana is being introduced to the process of mountain building. Alongside the information
provided about this process, an artistic representation of the geology of familiar mountains and
an artistic representation of those familiar mountains is provided. The student then has a dual
learning-feeling experience in which they experience the aesthetic joy associated with a beautiful
representation of the mountain, as well as a heightened understanding of the underlying form that
makes it look the way it does. This type of experience is what I hope to encourage with the four
prints that accompany this project.
The process of etching that was used to create these prints exemplifies a partnership of
analytical and artistic expression. Intaglio etching is a labor and time intensive medium; it relies
heavily on both artistic skill and an understanding of chemical reactions that involve copper and
ferric acid. Intaglio etching imposes many methodological limitations, as well as opportunities,
on the artist and can be likened to the disciplinary boundaries inherent in scientific inquiry.
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The process of intaglio etching begins with a polished copper plate. The copper plate
goes through a series of chemical processes, which create small groves and textures in the copper
surface. In intaglio etching, the grooves are not manually scraped into the copper surface.
Instead, areas of the copper are isolated and exposed to ferric acid for varying lengths of time.
The ferric acid is then able to eat away at the copper plate, creating grooves and textures that will
eventually hold ink. Areas of the plate that are exposed to the ferric acid for longer periods of
time appear darker when printed because those areas have more texture and can therefore hold
onto more ink (Trevelyan, 1964, p.17-30).
Intaglio etching differs from many other types of printmaking because the image is
created by ink being held in these small groves and textured areas. In contrast, block prints hold
ink on the flat surface, and the grooves that have been created do not hold ink and appear white
when printed (Martin, 1993, p.102-107.) In intaglio, the paper must be very strong and be
moistened before printing; this allows the paper to be pressed down into the grooves that hold
ink, transferring the ink from the plate onto the paper.
The preparation of the copper plate takes up the bulk of the time involved in intaglio.
The process of etching into the plate using the ferric acid is a very chemically sensitive process,
and therefore attention to detail is paramount. Small mistakes in processing the copper plate can
result in unfixable blemishes, and can sometimes force the artist to begin from scratch. Every
action the artist takes is literally etched into the copper plate; there is no erasing in intaglio! The
four intaglio etched prints that accompany this project represent three months of dedicated and
arduous work, which serves as the medium for expressing my view of how humans relate to
landscape.
The best way to introduce the four intaglio etched prints is to begin with a geographical
grounding for the subject matter. Figure 3 shows the portion of the Rocky Mountains that lies
directly north of Missoula, Montana. Each of the four stars on the map shows the mountain
features that are showcased in each of the four prints. I ask the viewer to imagine drawing a
transect line around the earth that lines up with all four stars in Figure 3. When the earth’s
surface is cut in half along that line., one can see the layers of sediment piled on top of each other
that make up what we know as the Rocky Mountains. The portion of the Rocky Mountains, east
of the Rocky Mountain Trench, showcased in these prints were formed by, what David Alt and
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Donald W. Hyndman (1986) call, “thin skinned tectonics” (p.43). This refers to slabs of crust,
which are relatively thin compared to their size. These slabs were forced east along a series of
faults and came to rest on top of each other. When viewed from the side, one can see this
internal, stacked structure that lies below the Rocky Mountains of northwestern Montana. This
side-view of the geologic layers that make up a landscape is known as a geologic cross section.

Figure 3. Location map showing the
landscape features north of Missoula,
Montana that are represented in the
Intaglio prints (Photo Source:
www.google.com/maps)

Figures 4 through 7 are reduced versions of each of the four prints. The stars in Figure 3
are located at the points depicted in each print. The print images are separated into two parts.
The lower section is a representation of the geologic cross section that is a depiction of the
imagined geologic cross section. The cross section is broken into four parts, to represent four
different ranges. In Figure 4, the cross section shows the geology of the Mission Mountain
Range. The upper portion of Figure 4 shows an artistic representation of the Mission Mountain
Range from St. Ignatius. In Figure 5, the cross section shows the geology of the Swan Range.
The above portion shows an artistic view of Holland peak and Upper Rumble Lake in Montana’s
the Swan Range. In Figure 6, the cross section shows the geology of the Bob Marshall
Wilderness Area, and the upper portion is a bird’s eye view of the Chinese Wall which is a
defining feature of the Bob Marshall Wilderness Area. The Chinese Wall runs along the length
of the Continental Divide that lies within the Bob Marshall Wilderness Area. Finally, in Figure 7,
the cross section shows the geology of the Sawtooth Range and the upper portion is a view of
Rocky Mountain from the summit of Old Baldy. Rocky Mountain is the highest point in the
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Sawtooth Range. On the east side, the Sawtooth Range transitions into the Rocky Mountain
Front and ultimately extends out into the Great Plains.
My intention of the above portion of each printed image is to evoke the feeling or
emotion response side of that viewing experience. The cross section portion of each print is
meant to be a learning experience that partners with the emotional response evoked by the upper
portion. My goal is to create a dual learning-feeling experience that is geographically grounded
in landmarks that are familiar to University of Montana students and faculty.
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Figure 4. Print 1: Mission Range from St. Ignatius, MT

Figure 5. Print 2: Holland Peak and Upper Rumble Lake, MT
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Figure 6. Print 3: Chinese Wall, Bob Marshall Wilderness Area, MT

Figure 7. Print 4: Rocky Mountain, Sawtooth Range, MT
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VIII. Hopes and Questions for the Future
Though the course of this thesis project, and the accompanying prints, I have shown how
different ways of knowing can come together. I have shown how art can be used in mountain
geography education, and how geographical information can be used in art. The four prints will
be permanently installed in Stone Hall on the University of Montana campus. My hope is that as
students pass by these prints, they will be encouraged to think bigger about how different
disciplines and different ways of knowing effect how they connect to place.
In the future, I would like to continue to explore the history of the interplay between
science and art, feeling and knowing. I hope to continue in the spirit of this project by exploring
other ways to make scientific concepts and mountain geography accessible by using art and to
show how art is both relevant and useful to scientists.
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